Approved For Release 2002/09/04 : CIA-RDP67B00820R0003001 10050-6 



25X1 A | 11992-62 

Copy of 4 

21 August 1962 


MEMORANDUM FOR: Director, NPIC 
25X1 A THROUGH : Acting Director, OSA 


ATTENTION 


SUBJECT : Monthly Status Report 

Contract No. BB-425, T.O. No. 4 
Usage Enhancement 


Forwarded herewith for your information and file are two (2) 
copies each of toe subject report covering the period 21 June - 
20 July 1962. 


25X1 A 


Chief, Contract# Division, OSA 

Attachment: as stated 


25X1 A 

cd/osa-dd/r J I 

Cy 1 - NPIC v/att. 

^2 - CD OSA BB-425 T.O. 4 v/att. T&P 

3 - AD/OSA 

4 - kb/osa 

25X1 A 
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COPY / OF-g^ 


9043-62-7C 
July 31, 1962 


Dear Jim: 

Attached are three (3) copies of the Monthly Status Letter on 
Task Order #4, Contract BB-425. You will note that reference is made 
to a verbal report which is to be made subsequent to completion of 
Phase 1 of this contract. We will be prepared to present this report 
on or about 15 August. I have discussed this matter informally with 
M. Kruger who has informed me that he will probably plan to receive 
the verbal report at our facility during the week ending 19 August 1962. 
Would you kindly confirm this information. 

Thank you for your consideration in this matter. 



25X1 A 


HAM: oik 

Enclosures 3 
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9043 MONTHLY STATUS LETTER 
21 June 1962 - 20 July 1962 



■v: 




ENGINEERING. FABRICATION, AND DEVELOPMENT PROGRESS: 

Assembly of the modified viewing equipment has begun, and all major $lowpo- 

• . ^ \ ."L : 

nants are at hand. This unit will be assembled and tested without external 

. ? - - ... ; '• i’ ' 

metal finishing (in terms of anodising and/or painting) , in order that Phase II 
fabrication can be finished compatibly . The previous report detailed the 
optical modifications, and gave only a basic design idea for the improved photo- 
graphic capability. The 70mm format will be accomplished through a Linhof Cine 
Rollex Back, especially adapted for the present purposes. Exact location the 
focal plane with respect to the optical image in the viewing binoculars will be 
achieved by the insertion and calibrated placement of a microscope (lOOx) >" 

” • - . v '.i * ' 7 . » 

through the format back. A ground-glass screen will permit viewing of thi - 

■ . sV-'-'V-v t ■ • • . ;, r 

unmagnified image field, and can be easily pushed back out of the ' way^aflui "stored * ' 
when it Is desired tp view the aerial image directly. 




Frequency apaee on the Image Enhancement Viewer has 


. ' • . -7J • > 1 W i ... ■ .ft** • - 

, \ ^ y.\~ • •/ 



account for the effect of the glass in the fluid gats. The’ nominal jlocal . 

t- ' 


of the collimator, 622nm, has been shortened to an eff active 


«v. 


Sj!r7 


resulted in an increase of about 61 in the spatial filter si*as iiWl “ 
operating and maintenance manual. Subsequent experimental 

..... ^ 

this fact. Phase I modifications will not change this value , ..'slilae^thc 'cbllima'*|'>^l - 

• > . -7* 77?' • 5m'. . 

• y • ;. , - V ^ 

tors will not be relocated (as reported previously). It is expected that Phase LI 
modifications will return to the original value. ' • - • / ; . 

Difficulties in the procurement of parts, and the natural time delay 
between order and receipt will delay total assembly, calibration, and test of 
this modification, as well as the incorporation of the shutter mechanism. All ; >. 
parts and sub-assemblies have quoted delivery dates prior to 31 July, andltlS 
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anticipated that these dates will be met. However, it ie also estimated tjiet 
the unit will not be complete end tested before 9 August 1962* 

The deeign of the experimental rotating epatial filter mechanism has been 
completed, parts purchased and fabricated, and the basic assembly (without the 
filter) scheduled for 23 July. The rotating device consists of a Servd-Tek 
1/20 HP motor controlled through a diode bridge circuit and rheostat, coupled 
through a timing belt and appropriate sprockets to the filter holder vhlch^t 
mounted in a large -diameter inner bearing race. The outer race is held fixed, 
with vertical and horizontal adjustments made on the frame to which the outer 
race is fixed. The unit will be capable of speeds up to 2000 RPM, and could be 
increased to 5000 RPM with a larger driver sprocket. The mpjfor will be mutated 
on a plate which is Isolated from the optical bench through LORD Multiplane 
vibration lsolaters* Similar isolation of the bearing and filter will be li^s«: ? 


A.. 


... 

w 


><> - > -v v v j'f-S 


‘ ble because of the requisite optical alignment. Upon assembly of ;fchie%aii, 
test will be carried out to assess the effect of vibration * " ’ w ,v ' 

without filter. Delivery of the filters is scheduled for the lathi 

the week of the 22nd, and on the assumption that this will 

. .... 

of the rotating filters should be completed by 31 August, 1 as 6ri*iWliy v ^lfce&Lelv?''. : :- 30 v 


THEORETICAL STUDIES} 


, . ■ • • ; ■; ; . 

The mathematical formulation of a photographic edge i MIlSL- ^ 

remains unverified at this writing. Difficulties were encountered 


t.Wd« , XtJwBf fatt*5?f?^ : -- : ; 5 - ' 


edge behevlor in terms of the pulse studies previously repotfcdd. " 

... ’ v ■' 

that an attempt at formulating the edge response should be made, in view 


more ®P« cif ic application and immediate usefulness for evaluating tho. f ilhar#*' . * 
Simultaneous study of pulse and edge is presently being carried out and experiments v 
planned to further test the results. 
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It is expected that a preliminary evaluation of the oeclt*41rfg 

> w \ ‘"‘r* Vv : ' - **? ' 

be made and noted in the report due at the end of Phase I* Improvement of the ^ 
image edge through spatial filtering, exposure addition, and the multiplication 
of photographic images has been formulated mathematically* Preliminary experi- 
mentation verify these results qualitatively; the wait for suitable precision 
equipment haa hampered the extensive experimental work necessary to pin down ■ 
these findings quantitatively. It is hoped that a useful, quantitative report 
on these latter theorisings and experiments will be included in the jRiase I 
final report, but present indications are that it will be delayed* , 


EXPERIMENTAL ! ' ' A f. ' 

_ ? w - 

Photographic edges of a precise gradient and transmission end-points have 
been produced experimentally* These edges have been placed in the linear optical 

jk?- 'ft '’.'v '■ - , ■ * * . . •' ‘ 

system of the Image Enhancement Viewer and filtered and unf lltefed Images recorded 

' • -‘>7 ■ 

photographically. The results of these experiments require raore timef tio ^evaluate, 

/’.Ki-f - J.-,; V , 

but do indicate the need for further experiments in which the "parameter I aren’ t* " ’ 
varied more widely* The techniques have been set up, and the additional c e*£&l* 





mentation will not require as much time to carry out* - 

Techniques for ''enhancement" by exposure addition Wnjfc 
and several experiments carried out* .The basic idea behind thlO^rnobjfeto^^^- 
the last monthly report, indicating three ways of operatingon ""'.a, 

:&2Y 

is known that filtering the spectrum of an edge with a sharp Occluding 

■■ 

filter locates the edge quite precisely, but tends to remove or lover the density t 

* , . J*.'! 

difference acroea it* Except for mensuration possibilities and for purposes of 

v y^ ■ j>* - . * • •>> 

* 

improved delineation, it is of no use in improving or enhancing imaged ' 


I- ’ 

psr »e « in the general manner desired* . ' 

• . .vt .. • 

Adding exposures produced by an unfiltered image and an image from which 
the lower spatial frequencies have bean removed is a technique of building up 
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the regions of the image which are considered important. Thu*, across an edge, 
it would be useful to retain or improve the density difference and increase the 
gradient. It is known that edges which are not "sharp” contain only the* lower 
spatial frequency components when subjected to Fourier analysis. The shapper 
the puls., (or edge) the higher the spatial frequency content. Thus, there is 
a definite tie-in of high spatial frequencies and sharpness of edges. In theory, 
therefore, adding high spatial frequencies to an edge woulddtend to reinforce 
those components which contribute to the desired edge characteristic. It is 
obvious that these higher spatial frequencies must bear some relationship to 
the original edge in order for them to add constructively. 

Of the two ways of experimentally realising this, one was tried* exposure 
addition. The accompanying Figure shows a typical result. The Figure captions 
explain the details with sufficient clarity to eliminate their axplmatlon here. 
The main conclusion to be drawn from the comparison is that while the gradient 
has not been improved (in fact, degraded quite a bit), the density iifiarence 


has been increased in the region of the edge. The density 

the flat areas is exactly the same in both cases. Then the contract' has .been 


improved near the edge, and tonal quality has been preserved. ThajaetbodW V 
exposure addition tends to produce contrast improvement* the mafcli^t&ai%- 


description. of image multiplication indicates that a gradient 


more favorable in that case. These experiments require additional refSement* 


before more quantitative results appear, and the method of image Multiplication 
remains to be considered exper imen tally. -d 

It is not likely that definite, final results will be established ^ 
the time of Phase I final report, in view of the extensive sxperimehtation 
and necessary data analysis still pending. 't 
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« / 1 •••::• . . ' - ;V 

Progress has been madrWall «tW«;of research and • 

schedule# and fabrication lead-time ha# forc«d delay of the ceualeVionof the ‘ 

v ... ••■'■. , . - XirfrJ&i^"-: - 

▼lower modification until at least the 9th of Auguste Despite datay','* the'^'*' 

■ ■"■■ ■■■%*,■:■ j,' > _ 

evaluation of the rotating filter principle «hould be accOmpU#hed ^ -31July 0 - ^ 
Theoretical development# haye been extended to cover the ease of V. 

await experimental verification, Experiment# on edge# and enhancement technique# 


have been carried out, and while the results have been enlightening, InAy Jheve 
not been of sufficient braadth to report definitively, a " - V 

It is expected that the verbal report on Phaae I will bs ready 
for submission by 12 August, and it 1# suggested that thi# r sport .be* given 1 


V ’ ,- 


. a ' f > 


the week of 12 August or the week of 19 August, whichever is more convenient V 
to the contracting agency. The written report will be delayed by an additional 


two weeks, to 31 August, However, the verbal report should be suffieiaitt to^ 

... 

establish a basis for prosecution of the Phase II developments, •• •• 







■ ‘ - 

••..i, *?*, r.i v : 
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Unfiltered image - exposed 
for 8 seconds. 


\ ' 

Exposure addition In which \ 

inal image was exposed for ^seconds \ 
and the filtered image far ***ec©mds 0 r ' 
The filter occluded all frequencies \ 
below 1.5 cycles/fcm. ‘ ;’;Vv "vv 


•.f 


Microdensitometer traces of the photographic images of an edga t 
showing the effect of adding a spatially filtered image to the 
original image, in exposure. Chart scales have been converted 
to density where applicable, and the density values placed in 
parentheses. 
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